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Perception of sound is associated with the use of multiple acoustic cues in the human auditory
system. These acoustic cues can be classified by their temporal and spectral properties. Tem-
poral information can be considered as a slowly varying envelope (ENV) superimposed on a
more rapid temporal fine structure (TFS). Various sound-processing techniques have been de-
veloped to assess the role of acoustic information carried by temporal ENV and TFS informa-
tion. Previous studies demonstrated that ENV cues are associated with speech recognition in
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gies have been proposed to deliver TFS information. We herein review the cutting edge of
TFS related studies and discuss the clinical implication of TES.
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Fig. 1. Representative images showing the decomposition of original voice by using the Hilbert transform into two forms of temporal in-
formation, temporal envelope and TFS. Time waveform of an original voice (A). The envelope obtained from the original voice shows slow
fluctuation over time (B). The combination of the envelope and TFS. Note that the original voice can be derived by modulating the TFS
signal with the envelope (C). The TFS obtained from the original voice shows no fluctuation over time (D). TFS: temporal fine structure.
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Fig. 2. Example of how to form a chimera wave. Two different band-limited input signals are decomposed into their envelope and fine
structure using the Hilbert transform. Then, the envelope 1 and the temporal fine structure 2 are synthesized to form a single-band au-
ditory chimera. These partial chimeras are finally summed over all frequency bands to produce a multi-band chimera.

Extract the temporal fine structure information
from the bandpass filtered speech sound

1

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8

Fig. 3. Example of how to form a TFS-speech wave. The envelope information (in red line) was removed to acquire the TFS-speech wave.
Note that the acquired TFS wave is similar to a frequency modulations sinusoidal carrier. TFS: temporal fine structure.
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